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PEIEFoRMcE SPECIFICATION

CAPACITORS, FIXED, METALLIZED, PLASTIC FILM DIELECTRIC,
(DC, AC, OR DC AND AC), HERMETICALLY SEALED IN METAL OR CERAMIC CASES,

ESTABLISHED RELIABILITY,
GENERAL SPEC:FICA710M FOR

This specification is approved for use by all Depart-
ments and Agencies of the Department of OefmSe.

1. SCOPE

1.1 ~. This specification covers the general requirements for established re(iabi IitY, mta(lized
plastic film dielectric, fixed capacitors, hermtica(ly sealed in m@taL or cersmic cases. Capacitors
covered by rhis specification have fai lure rate (FR) levels established in accordance with ffl L- SrD-690. rhe
reli.bi [ity for each level is idmtif ied by a SYT&Jl in accordance with table 1. These FR kevels are
established at a 90 percent confidence level and maintained Bt e 10 percent producer, s risk and, !JIless
otherwise specified (see 3.1), are based on Life tests performed at maximum rated voltage at maxi- rated
tenpwature. Unless other. ise specified (see 3.1), an acceleration factor of 5:1 has been used to relate
life-test date obtained at 160 percent of rated v.[tage at maxinun csted temperature, to rated voltage at
rated temperature (see 6.2). A Part Per ❑i I lion (PPM) quatity system is used for docunmtirq at-d repartiq
che average ~tooins quality of capacitors swlied to this specificat imu Statistical process control
(sPC) techniques are requird in the manufacturing process to ❑inimize variation in production of capacitors
su@iSd to the rewiremnts of this specification.

T&BLE 1. FR Leve L (established at a 90 nercent c.anf idence level I.

1.2 Classification.
(see 3.1).

u
capacitors covered by this specification are classifi~ by the style, as speCif ied

Beneficia( ccrnnent$ (reccmendat ions, additions, de(etims) and any ~rtinent
data uhich my be of use in improving this document shou(d be addressed to:
Defense Electronics Supply Center, ATrN: oESC-ELCIM, 1507 Wilmington Pike,
Dayton, OH 45464-5765, by using the Standardization Document Improvement
PrOPOSal (DD Form 1426) au Dearinq at the end of this docunmt or by Letter.

ANSC N/A FsC 5910

DISTRIBUTION STATEMENT A. Approved for P&l ic release: distri Lwtion is unlimited.
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MI L. C. B3421B

2. APPLICABLE DOCUMENTS

2.1 Government documents,

2 .1.1 specifications, standards, and handbooks. The following specifications,
standards, and handbooks form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of these documents are those
listed in the issue of the Department of Defense Index of Specifications and
Standards (0001SS) and supplement thereto, cited in the solicitation (see 6.21,

SPECIFICATIONS

FEDERAL

QQ-S-571

MILITARY

MI L- C-3902 Z/9

MI L-C-39028

MI L-c-83421/l

MI L-C-83421/2

f41L.C-83421/3

t41L-C-83421/4

tCi L-C-83421/5

MIt-C-87217

Solder; Tin Alloy; Tin-Lead Alloy; and Lead Alloy

Capacitors, Fixed, Metal lized Plastic Film
Dielectric, Oirect and Alternating Current,
(Hermetically Sealed in Metal Cases), Established
Reliability, Styles CHROIA, CHROIB, CHROIC. CHRO1O,
CHROIE, CHROIF, CHROIG, CHROIH, CHROIJ, CHROIK,
CHROIL, CHROIM. CHROIN. CHROIP, and CHROIR
(Insulated)

Capacitors, Packaging of.

Capacitors, Fixed, Hetal lized Plastic Film,
Dielectric, OC and AC, Hermetically Sealed in Metal

Cases, Established Reliability, Styles CRHO1,
CRH02, CRH03, CRH04, CRH05, CRH06, cRH07, cRH08,
CRH09, and CRHOO.

Capacitors, Fixed, Metal lized Plastic Film,
Dielectric, IOC, AC, or OC and AC), Hermetically
Seal&d ifl Met.31 Case S, Established Reliability,
Styles CRH1l, CRH12, and CRH13 (Insulated).

Capacitors, Ffxed, Metal lized Plastic Film
Dielectric, OC and AC, Hermetically Sealed in Metal
Cases, High Reliability [Insulated). Styles CRSO1,
CRS02, and CRS03, CRS04 and CRS05.

Capacitors, Fixed, Metal lized Plastic Film
Dielectric, (OC, AC, or OC and AC), Hermetically
Sealed in Metal Cases, High Reliability
(Insulated), Styles CRS1l, cRS12 and CRS13.

Capacitors, Fixed, Metal iized Plastic Film
Dielectric, (OC, AC, or OC and AC), Hermetically
Sealed in Ceramic Cases, Established Reliability,
Styles CRH21, CRH22, CRH23, CRH24 and CRH25.

Capacitors, Fixed, Supermetal lized Plastic Film
Dielectric, Oirect Current For Low Energy, High
Impedance Applications, Hermetically Sealed i“
Metal Cases, High Reliability, General
Specification For.
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MI L- C- LT3421B

I

STANDARDS

MILITARY

MI L- ST D-202

MI L-sTD-690

MI L. ST D-790

MI L- ST D-81O

MI L- ST O-1276 -

MI L- ST O- L285 -

Test Methods for Electronic and Electrical Component
Parts

Failure Rate Sampling Plans and Procedures.

Reliability Assurance Program for Electronic Parts
Specifications.

Environmental Test Methods and Engineering Guidelines.

Leads for Electronic Component Parts.

Marking of [lectrical and Electronic Parts.

[Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Standardization Oocuments Order
Oesk, Build$ng 40, 700 Robbins Avenue, Philadelphia, PA 19111 -5094.)

2.2 Non-Government publications. The following documents form a part of this
docume”l to the extent Specltled fierein. Unless otherwise specified, the issues
of the documents which are 00D adopted are those listed in the issue of the
0001SS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed {n the 0001SS are the issues of the documents cited in the
solicitation (see 6.2).

ELECTRONIC INDUSTRIES ASSOCIATION (E IA)

CIA-554 Assessment of Outgoing Nonconforming

I E,A-557 :“ “r ‘i’””” ‘pP”)”Statistical Process Control Systems.

Levels in Parts

(Application for-copies should be addressed to the Electronic Industries
Association, 2001 Eye Street, NM, Washington, OC 20006. ]

AMERICAN SOCIETY FOR TESTING ANO MATERIALS (ASTM)

ASTM 092 Standard Test Method for Flash and Fire Points by
I Cleveland Open Cup.

(Application for copies should be addressed to the America” society for Testing
and Materials, 1916 Race Street, Philadelphia, PA 19103. )

(Non, Government standards and other publications are normally available from
the organizations that prepare or distribute the documents. These documents al so
❑ay be available in or through libraries or other informational Ser Vi Ce5. )

2.3 Order of precedence. In the event of a conflict between the text of this
documenl and ne references cited herein (except for related associated detail
specifications, spec~ffcation sheets, or MS standards), the text of this document
takes precedence. Nothing $n this document, however, supersedes applicable laws
and regulations unless a specific exemption has been obtained.

I
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MI L. C.83421B

3. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall

specified herein and in accordance with the applicable specification
the event of any conflict between requirements of this s edification
specification sheets, Ythe latter shall govern (see 4 .7.1 .

3.2 Qualification. Capacitors furnished under this specification
oroducts which are aualified for listing o. the applicable qualified

be as
sheets. In
and the

shall be
products

iist at the time se; for opening of bid; (see 4.4’ inci 6.4). In addition, the
manufacturer shall obtain certification from the qualifying activity that the
reliability assurance requirements of 4 ,1.1 have been met and are being

maintained. Unle5s acaui red from the manufacturer or his authorized distributor
listed or approved for “listin

? not be considered as having met the requirements
on the qualified products list. parts furnished

under this specification shal
of this specification.

3.3 Reliability and quality.

3.3.1 Reliability. Reliability of capacitors furnished under this
specification shall be established and maintained in accordance with the
procedures and requirements specified in MI L- ST D-790 and MIL- STD-690 with details
specified In 4.1.2, 4.4.4, and 4.5.

3.3.2 Quality.

3.3.2.1 Statistical process control . The contractor shall <mplement and use
statistical process control techniques in the manufacturing process for parts
covered by this s edification.
in accordance wit~ all the r.?quireme”ts of EIA-557.

The SPC program shall be developed and maintained
The SPC program shall be

documented and maintained as part of the overall reliability assurance program as
specified in 141 L- STD-790. The implementation of statistical process control
shall be 12 months from the date of this specification. Processes for

application of SPC techniques should include but are not limited to:

a. Pre-assembly.

b. Assembly. -

c. Encapsulation.

d. Packaging.

3 .3.2.2 Quality levels. The quality of lots that have been subject to and
passed the subgroup 1 100 percent screening inspection of the group A inspection
shall be established and ❑aintained in accordance with 4 .4.4.2 and EIA-554.
Individual PPH defect level (i. e., PPM-2 and PPH-3) and an overall PPN defect
level (i. e., PP14-5) shall be established based on the tests prescribed in the
subgroup 2 tests of the group A inspections. The defect level for PPM-2 shall be
less than 100 PPM. The implementation of PPt4 verification shall be 12 months
from the date of this specification.

3.3.2 .2.1 Noncompliance. The contractor shall notffy the qualifying activity
when the 100 PM level reached or exceeded for PPM.2. The contractor shall
provide sufficient information to the qualifying activity documenting the causes
of the problem and what corrective action is being taken. Failure to correct
this problem shall be the basis for removal of the affected product from the QPL.

4
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MI L- C-83421B

3.6 Material. The material shall b.? as specified herein. However, when a
Qefinite mater:al is not specified, a material shall be used which will enable
the capacitors to meet the performance requirements of this specification.
Acceptance or approval of any cons. ticue”t material shall not be construed as a
guaranty of the acceptance of the finished product (see 4.7.1).

3.4.1 ~~. The i mpregnant shall be chemically inactive with respect to
the capacl or e ement and the case. The impregnant. either in the state of
original application or as a result of having aged, shall have no adverse effect
on th@ performance of the capacitor. For 1 iquid-impregnated capacitors, the same
material shall be used for impregnating as is used for filling.

3 .4.2 Metals. Metals shall be of a corrosion-resistant type or shall be
pl atea or~ed to resist corrosion. Silver plating shall not be used in any
external portions of these capacitors.

3.4 .2.1 Dissimilar metals. Where dissimilar metals are used in intimate
contact with each other, provtsfon shall be made to provide protection against
electrolysis and corrosion. The use of dissimilar metals in contact, which may
tend toward active electrolytic corrosion (particularly brass, copper, or steel
used in contact wjth al”min”m or aluminum alloy), shall not be acceptable.
However, metal plating or metal spraying of dissimilar metals to base metals to
provide similar or suitable abutting surfaces will be permitted (for exam le. the

? Thesprayjng of copper on aluminum for solcfering operations will be permitted .
use of dissimilar metals separated by insulating material will also be permitted.

3.4.2.2 Solder Solder for el.?ctrlcal connections shall be tn accordance with
14Q-S.571. —“

3.5 Design and construction. Capacitors shall be of the design, construction,
and physical dimensions speci? jed {see 3.1 and 4.7.11.

3 .5.1 Capacitor element. The capacjtor element shall consist of metal lized
plastjc f~m. Th e capacitor dielectric may include uncoated dielectric tissues
(plastic film).

3. 5.1.1 Construction. All capacitors shall have ez. tended electrode
construction to mlnlmlze inductance.

3. 5.2 Case. Each capacitor shall be enclosed in a hermetically-sealed metal
or cerami~agnetic or nonmagnetic, as specified (see 3.1)) case which will
prevent leakage of the impregoant, and in addition, WI1l protect the capacitor
element from motsture and mechanical damage under all the test condittans
specified herein. The end seals shall be glass- or ceramic-to-metal seals.

3.5.2,1 Insulating sleeves. Shrink-fitted insulation shall be used for the
sleeves, and shall lap over The ends of the capacitor body.

3. 5.3 Axjal. wire lead terminals. Axial-wire lead terminals shall be as
specified (see 3.,l J.

3 .5.3.1 Solder dip ( repinning) leads. Only the manufacturer (or his
authorized category istrvbutorf may solder dfp/retin the leads of product
Supplied to this speci~~catfon provided the solder dip process has been approved
by the qualifying activity.

5

——
Source: https://assist.dla.mil -- Downloaded: 2016-11-25T18:06Z

Check the source to verify that this is the current version before use.



MIL. C.83421B

3 .5.3.2 Qualifying activity approval,
be based on one O* the tol

Appr Oval Of the solder dip process will
Iowlng options:

a. Uhen the original lead finish qualified was hot solder dip lead f<nish
52 of lfl L- ST Ll- 1276 (Note: The 200 micro inch maximum thickness is not
applicable), the manufacturer shall use the same solder dip process for
re tinning as is used i“ the original manufacture of the product.

b. !4hen the lead originally qualified was not hot solder dip lead finish
52 of MI L. ST O. 1276 as prescribed in a., approval fOr the Process to he
used for solder dip shall be based on the following test procedure:

(1) Thirty samples of a“y capacitance value for each style and lead
finish are subjected to the ma”ufacturingms solder dip process.
Following the solder dip process, the capacitors are subject to
the CAP, OF, and [R measurements. No defects are allowed.
[Note: If X-ray’ and hermetic seal testing are required in group
.4, these tests would als O be per formed.) No defects are allowed.

(2) Ten of the 30 samples are then subjected to the solderabflity
test. No defects are allowed.

(3) The remainfn f 20 sample s are subjected to the resistance to solder
heat test fo lowed by the seal test. No defects are allowed.
(Note: Solder dip of gold plated leads is not allowed. )

3. 5.3.3 Solder diplretinning opt fens. The raanufact”rer (or authorized
category C i71str?butorl may solder di p/retin as follows:

a. As a corrective action if the lot fails the group A solderability test.

b. After the group 4 inspection has been completed, followfng the solder
dfplretfnning process, the CAP, OF, and lR measurements shall be
performed on 100 percent of the lot. The percent de fectfve allowable
(POA) for the electrical measurements shall be as for the subgroup 1
tests. (Note: [f X-ray and hermetfc seal are requf red fn the group A,
subgroup 1 tests, these tests shall be repeated. ) Following these
tests, the manufacturer shall submft the lot to the group A
solderability test as speciffed fn 4.7.15.

3.6 Burn-fn (when specffied, see 3.1). kfhen tested as speciffed fn 4.7.2,
Capacitors shall withstand he exposure to high temperature and overvoltage
wfthaut vfsfble damage.

3.7 Dielectric absorption (when spec~ffed, see 3.1]. Uhen ❑easured as
specified in 6.1.3, the dl electrlc absorptlo” shall not exceed the value
Speclffed.

3.8 Thermal shock. Uhen tested as specfffed in 4.7.4, capacitors shall
wfthstand the extremes of high and low temperatures without visfble damage.

3.9 Seal. ‘dhen Capacitors are tested as specified in 4.7.5, there shall be “o
repetft~bubblfng, and for I{qufd-impregnated capacitors, there shall be no
evfdence of leakage. Capacitors shall then be subjected to dielectric
withstanding volts e,
?.s specfffed f. 4.?.6, f~??!?~f!!7!~~i~ ~~n;!$.9, respectively.

capacitance and dissipation factor

6
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MI L. C.834Zl B

3.10 Dielectric withstanding VOltagg. Uhen tested as specified in 4.7.6,
capacitors shall be capable of wlt hstanding the potentials specified (see 3.11
without permanent damage, or open- or short.circuiting.

3.11 Insulation resistance (see 4.7.7).

3. 11.1 Terminal to terminal. When measured as specified in 4.7.7 b.(1), the
insulation resistance shall be not less than the values specified (see 3.1).

3. 11.2 Terminals to case (when case is not a terminal). When measured as
specified In 4 I lb (21 the Tnsulatlon resistance between terminals and case
shall be not l~s; than ~he value specified (see 3.1).

When measured as specified in 4.7.8. the capacitance shall
be3;~~hi_;abl@ toler.a”ce specified (see 3.1).

3.13 Dissipation factor. Uhen measured as specified in 4.7.9, the dissipation
factor shall not exceed t he value specified (see 3.1).

3.14 Equivalent series resistance (ESR) (app Iicable to styles CRiill, CRH12,
CRH13, C~ , and hen measured as speclrled In 4./.10, the

in ohms] shall not exceed t he value specified (see 3.1).

3.15 Barometric pressure (reduced). When tested as specified tn 4.7.11,
capacitors shall th t d t he specified potential [see 3.3) without visible
damage, external ?~as~o~~r, or open- or short-circuiting.

3.16 Vfbration, high frequency. When capacitors are tested as specified in
4.7.12, there shall be no evidence of mechanical damage, no intermittent contacts
of 0.5 millisecond (m%) or greater duration, or open- or short-circuiting.

3.17 Salt spray (corrosion). Hhen capacitors are tested as specified in
4.7.13. there shall be no harmful or extensive corrosion, and at least 90 percent
of any exposed ❑etal surface o.f the capacitor shall be protected by the finish.
Ha, rmful corrosion shall be construed as being any type of corrosion which in any
way interferes wfth mechanical or’ electrical performance. In addition, there
shall be no unwrapping of, or mechanical damage to the insulating sleeves, when
applicable. . .

3.18 Immersion. When tested as specified in 4.7.14,
following requirements:

Capacitors shall meet the

Otelectric withstanding voltage:
Insulating sleeves . - - - - - .
Terminal to terminal - - - - - -
Terminals to case (when case is

notate rminall - - - - - - -

Insulation resistance:
Insulating sleeves - . . - . . .
Terminal to terminal - - - - - -

Terminals te case (when case fs
notate rminall ----- --

-Capacitanc e------- ----

Dissipation factor - - - - - - - -

Shall be greater than 4,000 volts, dc.
Shall be as specified (see 3.1).

Shall be as speciffed (see 3.1).

Shall be 10,000 ❑egohms, minimum.
Shall be not less than the specified
percent of the initial requirement
(see 3.1).

Shall be not less than the value
specified (see 3.1).
Shall change not more than the
specified percent (see 3.1) of the
initial measured value.
Shall not be more than the specified
percent (see 3.1).
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As a r?s. lt of the test, corrosion of exposed metal surfaces shall not exceed
10 percent. Discoloration and tarnishing alone shall not be cause for
rejection. There shall be no unwrapping of, or mechanical damage to the
insulating sleeves, when applicable.

3.19 Solder ability. when capacitors are tested as specified in 4.7.15, the
dipped portion of the terminals shall conform to the solia. wire termination
criteria of method Z08 of MI L- ST D-202.

3.2o Shock (specified pulse). When capacitors are tested as specified in
4.7.16, there shall be no mechanical damage, no evidence of intermittent contacts
of 0.5 ms or greater duration, or open- or short-circuiting.

3.21 Resistance to soldering heat. When tested as specified in 4.7.17,
capacitors shall meet the foil owing requirements:

Insulation resistance - - . - . - Shall be as specified in 3.11.
Capacitance ------- ---- Shall change not more than the

specified percent of the initial
measured value [see 3.1).

Dissipation factor - - - - - - - - Shall be not greater than initial
limit.

3.22 Moisture resistance. When tested as specified in 4.7.18, capacitors
shall meet the fol Iowlng requirements:

Dielectric withstanding voltage:
Insulating sleeves - - - - - - -
Terminal to terminal - - - - - -
Terminals to case (when case is

not a terminal) . - - - - - -

lnsulatf On resistance:
Insulating sleeves - - - - - - -
Terminal to terminal - - - - - -

Terminals to case (when case is
not a terminal) -. --- -.

Capacitance ------- ----

Dissipation factor - - - . - - - -

Shall be greater than 4,000 volts, dc.
Shall be as specified (see 3.1).

Shall be as specified (see 3.1),

Shall be 10,000 megohms, minimum.
Shall be not less than the specified
percent of the initial requirement
(see 3.1).

Shall be not less than the value
specified (see 3.1).
Shall change not ❑ore than the
specified percent [see 3.1) of the
initial measured value.
Shall be not ❑ore than the specified
percent [see 3.1).

As a result of the test,
10 percent.

Corroston of exposed ❑etal surfaces shall not exceed
Discoloration and tarnishing alone shall not be cause for

rejection. There shall be no unwrapping of,
insulating sleeves.

or ❑echanical damage to the

3.23 Terminal strength. When capacitors are tested as specified in 4.7.19,
there shall be no permanent damage to the terminals or seal.

3.24 Low-temperature llfe. Uhen capacitors are tested as specified in 4.7.20,
there shall be no evidence of mechanical damage.

3.25 m. The manufacturer shall certify that all external materials are
nonnutrient or shall perform the test specified in 4.7.21. Uhen capacitors are
tested as specified in 4.7.21, inspection shall disclose no evidence of fungus
growth.
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3.26 Resistance to solvents. Uhen capacitors are tested as specified i.
4.7.22, marking shall remain Tegible and shall not smear or rub off. in
ada itian. there shall be no visible indication of damage or deterioration of the
capacitor body.

3.27 Temperature coefficient. Hhen capacitors are tested as specified in
4.7.23, the capacitance changes at the specified temperatures shall not exceed
the applicable limits (see 3.1).

3.28 Life. when tested as specified in 4.7.24,
follow in~quirements:

Capacitors shall meet the

[nsul at ion resistance:
Terminal to terminal. . . . . - - -

Terminals to case [when case
is not

Capacitance

atermfnal )-- --- - --

---- ---- ----

facto r --------- -Dissipation

Visual inspection - - - - - - - - - -

Shall be not less than the
specified percent of the initial
requirement (see 3.1).

Shall be not less than the value
specfffed (see 3.1).

Shall change not more than the
specified percent of the initial
measured value (see 3.1).

Shall he not greater than the limit
specified [see 3.11.

There shall be no corrosion,
leakage of iapregnant, or
mechanical damage either dur?ng or
after the test.

3.29 AC conditioning (when specified, see 3.1). Hhen tested as specified in

4.7.25, .capacitors shall withstand the ac voltage exposure without visib~e damage.

3.3o Flash point of impregnant (when specified, see 3.1). When tested as
specified in 4.7 .26, the flash point of impregnant shall be not lower than 145-C.

Markfng of capacitors shall conform to method 1 of
hll~l?i+CJ-%%+%;d shall include the Part Ik”mber or identifying Number (PIN).
“JANm marking, date code. lot symbol , manufacturer’s source code, capacitance (fn
LIF), capacitance tolerance, and rated voltage (See 4.7.1).

Example of marking:

A183421/ol - PIN (may be on one line if space permits).
2107M
.018 “F 5% 50 V - Capacitance, capacitance tolerance, and rated voltage

(dc or ac. as applicable).
JAN 8133A 12345 - “JAN” marking date code, lot symbol. and source code

[manufacturer; s item serial number may be fncluded ff
space permits).

The ❑anufacturer shall provide for lot traceability by date code and lot symbol
Manufacturing records shall include these same date codes and lot symbols.

9
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3 .31.1 ‘“JAN” ano “J” marki”~. The United States Government has adopted, and
is exercising iegltl mate control over the certification marks “Jh N” and “J”.
respectively, to indicate electrical equipment, namely. resistors, capacitors.
electron tubes and the like, acquired by, or manufactu~ed for use by, or for the
Government in accordance with standard Government specifications. Accordingly,
capacitors acquired to, and meeting all of the criteria specified herein, and in

applicable SPeC$fi Cat iOn sheets shall bear the Certification mark “JAN”, except
the Capacitors too Small to bear the Certify Cdti On mark ‘“JAN” shall bear the
letter “J”. Capacitors furnished under contracts or orders nhich either permit
or require aevi ation from the conditions or requirements specified herein and in
applicable specification sheets shall not bear “JAN” or “J”. lo the event a

capacitor sample fails to meet the requirements of this specification and the

~p~licahle 5pecificati0n sheets, the manufacturer shall remove the “JAN” or the
J from the sample tested and also from all capacitors represented by the

sample. The United States tiovernment has obtained Certificate of Registration
No. 504,860 for the Certification mark “JAN”.

3 .31.2 Marking of established reliability (CR) parts. An CR part manufactured
in accordance w~th MiL. C-29TZ21/l may be marked and=i shed as an [ER) part ta
MI L- C-390Z2/9 if produced on the same assembly line or lines, with the following
style restrictions:

1 I i
~ iWL-Mf~21/l I ‘dill Qualify

I MI L-C-39022/9 style /
I I

CRHO1 ICHROIA, CHROIB, CHROIC I
I CRH06 IcHRoIC

1 r
CRH02 ICHRO1O, CHROIE, CHROIF /

I CRH07 lcHROIF
1 r

CRHO3
i

ICHROIG, cHRo IH, CHROIJ I
CRHO13 lCHROIJ t

I c RH04 lcHROi K, CHROIL, CHROlhf I
CRH09 IcHROIM

1 [
CRH05

1
lcRROIN, cHRolp. CHROIR ~

CRHOO ICHROIR

Fa{ lure race level restriction of
MI L- STO-690 shall apply.

3.31.3 Supplying to higher failure rate levels. A manufacturer may supply to
all higher failure rate levels than to which {S qualified. Parts qualified
and marked to lower failure rate levels, with ~cquf ring agency approval, are
substitutable for nigher failure rate levels, and shall not be remarked unless
specified in the” contract or acquisition document (see 6.3).

3.31.4 Supplylng to looser capacitance tolerance and lower rated voltage.
Parts qualified a“d marked to tighter capacitance tolerance or higher rated
voltage, with acqu{ ring agency approval, are substitutable for parts marked to
looser capacitance tolerance or lower rated voltage, provided all other values,
such as case size, characteristic, and leads are the same. The substitutable
parts shall not be remarked unless specified in the contract or acquisition
document (see 6.3).
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and other de feCt S that
4.7.1).

MI L- C.83421B

Capacitors shall be processed in such a manner as to be
shall be free from pit:. co~r?s ion, cracks, rough edges.
will affect life, servlceablllty, or appearance [see

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract
or purchase order, the contractor is responsible for the performance of all
inspection requirements as specified herein. Except as otherwise specified in

the contract or order, the manufacturer may use his own or any other facilities
suitable for the performance of the inspection requirements specified herein with

dPPr Oval by the Government. The Government reserves the right to perform any of
the inspections set forth in the specification where such inspections are deemed
necessary to assure supplies and services conform to prescribed requirements.

4 .1.1 Responsibility for compliance. All items must meet all requirements of
section 3 and 5. T he inspection set forth in this specification shall become a
part of the contractor’s overall inspection system or quality program. The
absence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of assuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling in quality conformance does not authorize submission of known
defective material, either indicated or actual, nor does it commit the Government
to acceptance of defective material.

4 .1.2 Reliability assurance program. A reliability assurance program shall be
established and ❑ainta ined
implementation”

in accordance with MI L-sTo.790; “Program
exceptions are as follows:

a.

b.

Under “Oescr{ption of production processes and controls- . the procedure
for Identification of each production lot shall include only “the
manufacturer shall as a ❑inimum be able to identify the ‘time period
during which the final production operation was performed on each item
of product prior to final test. The date or lot code ❑arked on each
part shall be identified to a production lot. -

Traceability of materials shall apply to units that will be designated
and processed to MI L-C-83421/3, MI L-C-8342114, and MIL-C-87217.

Evtdence of such compliance shall be verified by the qualifying activity of this
Specification as a prerequ~s+te for qualification and continued qualification.

4. 1.3 Statistical process control (SPC). A SPC program shall be established
and maintained In accordance with EIA-557 Evidence of such compliance shall be
verified by the qualifying activfty as a ~rerequi site for qualification and
retention of qualification.

4.2 Classification of inspections. The inspections spectfied herefn are
Classified as tOll OWS:

a. Qualification inspection (see 4.4).

b. Verification of qualification (see 4.5).

C. Quality conformance inspection (see 4.6).
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Source: https://assist.dla.mil -- Downloaded: 2016-11-25T18:06Z
Check the source to verify that this is the current version before use.



MI L- C.83421B

4.3 Inspection conditions and methods.

4 .3.1 Conditions. Unless otherwise specified herein, all inspections shall be
performed in a’corda”ce with the test conditions specified i“ the “GENERAL
REIJu IRLhENTS” of hIL-STD-20Z, except relative humidity shall not exceed 75
percent. unless otherwise specified [see 3.1). accuracy of all test voltage
Measure me”cs shall be within :2.0 percent of the specified voltage.

4 .3.2 Methods.

4 .3.2.1 Reference measurements. When requirements are based on comparative
measurements made before and after condition i~g, t~e reference measurement shall
be considered the last measurement made at 25 C *3 C prior to condition i”q.
Unless reference measurements have been mdde within 30 days pri Or to the
beginning of conditioning, they shall be re Pea ted.

re~~~;~iO_~”t’he PO.e~

supply used for life testing shall have a
or less of the specified test voltage.

4.4 qualification inspection. Qualification inspection shall be performed at
a laboratory acceptabl e to the Government (see 6.4) on sample untts produced with
equipment and procedures “ormally used <n production.

4 .4.1 Sample size. The number of capacitors to be subjected to qualification
inspection shall be as specified in the appendix to this specification.

4 .4.2 Inspection routine. Sample units shall be subjected to the
qualification inspection specified in table 11, in the order shown. All sample
units $hall be subjected to the inspections of group 1 (when applicable) and
group 11. The sample units shall then be divided into five remaining groups as
specified in table 11, and subjected to the tests for their particular group.
Sample units which have been selected to be submitted to the life test shall be
divided into two groups; one group shall be subjected to the accelerated
condition and the other group to the rated condition. The decision as t
or not the product is to be included on the qualified products l{st shal
at the conclusion of the 2,000 .hour life test.

4 .4.3 Failures. Failures in excess of those allowed i“ table II shal
cause for refusaf to grant qua] ificatfon approval.

whether
be made

be

4 .4.4 Failure rate level and quality level verification.

4 .4.4.1 Failure rate qualification. Failure rate (FR) qualification shall be
in accordance with the general and
following details:

detailed requirements of MI L- ST O-690 and the

a. Procedure 1 - Qualification at the initial FR level. Level “M” (1.0
percent) of FRSP-90 shall apply. Sample units shall be subjected to
the qualification inspection Spectfied in group VII, table 11 (see
4.4.2]. The life test sample at rated condit{on shall be continued on
test to 10,000 hours ?,s specified in 4.7.24.2.2.

b. Procedure 11 - Extension of qualification to lower FR levels. To
extend qualification to the R“ [0.01 percent) and “S- to (0.001
percent) FR levels, data from two or more- styles of similar
construction ❑ay be combined.

c. Procedure 111 - Maintenance of FR level qualification. Maintenance
period B of FRSP-10 shall apply. Regardless of the number of
production lots produced during this perfod, the specified number of
unit hours shall be accumulated to rnaintai” qualification [see 4.6.1].
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4 .4.4.2 Quality level verification. The contractor is responsible for
establishing d quallty system to verify the PPM defect level of lots that are
subjected to subgroup 2 tests of the group A inspections. The PPM defect level
shall be maintained for each specification sheet. The PPM defect level shall be

based on a 5 month moving average. The contractor shall verify and report
individual PPM categories (i. e.. PPM.2 and PPM-3) and an overall PPM defect Ivel

[i. e., PPM.5). In the event that the contractor meets or exceeds 100 PPM for
PPM-2 the actions specified in 3 .3.2.2.1 shall be taken.

TABLE 11. Qualification inspection

I
inspection

I
I

1

lBur”-in %%+pecified,
lsee3.1) r,------ -
10ielectric absorption (when
I spec~fied, see 3.1) - - -
I

~Vis.al a%%%ni$(l
Inspection - . . - - - - -

lMarking 3/ --------
1 NorkmansIiip (external) . -
lThermal shock . - - - - - -
l Seal --------- ---
10iel.ectric withstanding
I voltage -------- -
Insulation resistance - - -
lCapacltance - - - - - - . .
10issi pati On factor - - - - -
lEquivalent series
I “resistance 41 - . - - - -
l Barometric pre?su+e
l(reducedl --------

i
%?jl%requency -lVlbration,

lSalt spray (corrosion) ~/ -
Ilmmerston ~1 - - - - - - -

I

l~;l~;r~!% ~.is~)- 1 ~

lResi stance to soldering
C heat ---------- -
lMOisture resistance- - - - -

!T,~IUi”al*th -----
I ILOW temperature life - . - -

See footnotes at end of table.

equirement
paragraph

3.6

3.7

. 1,3.4,3.5
3.31
3.32
3.8
3.9

3.10
3.11
3.12
3.13

3.14

3.15

3.16
3.17
3.18

3.19
3.20

3.21
3.22

3.23
3.24

I
Test I Number of
method Isample units

laragraph I to be
I inspected

~

4 .7.2

4 .7.3

4 .7.1
4. 7.1
4 .7,1
4. 7.4
4 .7.5

4 .7.6
4. 7.7
4 .7.8
4 .7.9

4.7.10

4.7.11

4.7.12
4.7.13
4.7.14

4.7.15
4.7.16

4.7.17
4.7.18

4.7.19
4.7.26

}

I

89

89

6

6

6

Number of
defective
permitted

1/

Not
applicable

o

1

I

I

I

I

I

I

I

;
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TABLE 11. Qualification inspection Continued.

1 I I I I I
I Test I Number of I Number of I

I Inspection l Requirement I method Isample units I defective I

I I paragraph I paragraph I to be I permitted I

I lns Pected I ~1 I

I I I I I
1 I

lFungus e. . . ...! ;::: ~:.;::: \ : ~) 1 ~
lReslstanCe to solvents - - - I
I I I I I I

\Temperatu%%%#cient -- ~ 3.27 ~ 4.7.23 ~
I

lLife (accelerated
1,

33 I
I

I
~1

1
I conditions)- - - . - - . . I 3.28 I 4.7.24 I
lLife (rated condition) - - . I 3.28 I 4.7.24 30

!AC co.dit%’%+’+- ---- \ 3.29 14.7.25 I Z4 f I ~

;
%%’%+pregnant \

I
I I I

lFlash poin I

I (when specified, see 3.1)- I 3.30 I 4.7.26 I 1 I o
I

A sample untt having one or’ more defects shall be considered as a single
defective.
Nondestructive tests.
Marking defects are based on visual inspection only and shall be charged
only for ille ible,

f
incomplete, or incorrect marking. Any subsequent

electrical de ects shall not be used as a basis for deterniini”g riarki”g
de, fects.
[quivalent series resistance applicable to styles CRH1l. CRH12, CRH13,
CR S1l, ‘C RS12, and CR S13.
One-half of the sample units shall be tested with the insulating sleeves
removed.
Certification of fungus resistance ❑ay be substituted for, testing.
Group VIII for styles CRH1l, CRH12, CRH13, CRSI1, cRS12, and CRS13 o“iy.
Group I and group II samples shall be 113.

4.5 Verification of qualification. Every 6 ❑onths, the manufacturer shall
compile a summary of he results of quality conformance inspections and. where
appl icable , extended FR test data, in the form of a verification of qualification
report, and forward ft to the qualifying activity as the basis of continued

In addition, within 30 days of the end of the reporting
$~~!!f[~~t~~~.~ ~~~~~~~”shall immediately notify the q.alffying activfty whenever

the FR data indicates that the ❑anufacturer has failed to maintain his qualified
FR level. Continuation shall be based on evidence that, over the 6-month period,
the following has been met:

a. Verification by the qualifying activity that the manufacturer meets the
requirements of MI L- ST O-790.

b. The ❑anufacturer has not modified the design of the item.
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c. The specification requirements for the
to affect the character of the item.

item have not been amended so as

d. Lot rejection for group A inspection does not exceed 5 percent or one
lot, whichever is greater.

e. The requirements for group B inspection are met.

f. The records of all FR tests combined substantiate that the ‘M” (1.0

percent) or “P” (0.1 percent] FR level has been maintained. or that the
manufacturer continues to meet the ‘R” 10.01 percent) and “S- [0.001
percent) FR level for which qualified, although the total component
hours of testing does not, as yet, meet the requirements of 4.4.4c.

g. The contractor shall provide documentation to the qualifying activity
pertaining to PPU calculations including numbers of part types tested,
individual PPM defect categories (i. e., PPM.2 and PPM-3) and the
overall PPM defect rate (P PM.5). This jnfOrmdtion shall be submitted
on a specification sheet basis.

[f group B test req”freme”ts were “ot met and the manufacturer has taken

corrective action satisfactory to the Government, the forwarding of the
Verification of qualification report may be delayed until withfn 30 days after
completion of retesting of the group B {inspections. In thts case, the qualifying
act{ vity shall be notified of this condition within the t{me the original
verification of qualification report was due. All reports shall be cert{fied by
a responsible company of f{ci al. The qualifying activity shall be contacted for
the report format.

4 .5.1 Records. Maintenance of life test and FR level records shall be as
spec{fi ed~-STO-690.

product for del {very

of..all” capacitors

4.6 Qua Iity conformance {nspecti on.

4. 6.1 Inspection of product for del {very.
shall consist of group A.

Inspection of

shall consist4. 6.1.1 Inspection lot. An {nspection lot
from the same production line or lines, of the same style, rated voltage,
dielectric ❑aterial, not less than the minimum number of dielectric layers ~1,
and offered for inspection during a s{ngle work month. Each lot shall be kept
separate from every other lot. The sample selected from the lot shall be
representative of the capacitance values and case sizes {n the lot. All sample
units belonging to a lot shall be fdent{ffed by means of a code symbol (either
letters or numbers, at the option of the manufacturer].

4 .6.1.2 Subgroup 1 tests.
lot bas{s on

Subgroup 1 tests shall be performed on a production
lUO percent of the product supplied under this speciftcatlon. Lots

hav{ng more than 5 percent total rejects shall not be furnished on contracts. A
failure is defined as capacitance value *2O percent of fts nominal value,
{nsulation resistance (lR) less than 100 megohms, or dissipation factor (oF)
exceeding the limits specified after 10,000-hour l{fe.

1/ The
the

m{nimum number of dielectric layers
sample units submitted for qualiffca

s that number of layers “Seal in
ion.
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4 .6.1.2.1 Manufacturer’s production inspection. If the
tests similar to th Ose specl fled In subgroup 1 fable 111, as the Final “siep of
the production process, group A, subgroup 1 in~pection may be waived and the data
resultf”g from the mao”fact”rerts production tests may be used instead.
Autho~ity to waive the subgroup 1 inspection shall be granted by the qualifying
actlv~ty only. The following criteria shall be complied with:

manufacturer ~er forms

a.

b.

c.

d.

e.

f.

Tests conducted by the manufacturer during production shall be clearly
identical to or more stringent than that specified for subgroup 1.
Test conditions shall be equal to or more stringent than those
specified for subgroup 1 tests.

Manufacturer subjects 100 percent of the product supplied under this
specification to the production tests.

The parameters measured and the f.af lure criteria shall b.? the same or
more stri”ge”t than those specified here{n.

The lot reject {on criteria are the same or more stringent than those
specified here {n.

The manufacturer shall make available all information concerning the
test procedures and instrumentation used in the production tests. The
manufacturer sha Il also make available to the Government all records of
all detail test data resultfng from production tests.

Once approved, the manufacturer shall not change the test procedures or
criteria without prior notification and concurrence by the qualifying
activity.

TA8LE 111. Group A inspection.

I i i Test
I Inspection IRequtrement I ❑ethod

I paragraph I paragraph
1
I Sub roup 1 i i
lBurn-l~ . ------.-l
lThermal shock - - . - - - I j::

! 4.7.2

lSeal---. .-----l
! 4.1.4

3.9 I 4.7.5
10lelectric withstanding I
I voltage --------l 3.10
lInsulatf Qn resistance

I 4,7,6

I(atzscl------. l 3.11
Itapacitance - - - - - - I

1 4.7.7
3.12

lDissf pati On factor - - - I
1 4.7.8

3.13
l Equivalent series

I 4.7.9
I

I resistance ~/ - - - - I 3.14 I 4.7.10

See footnote at end of table.

L.

.
I I

L;
/ ii

100% inspection

/
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TABLE III. Group A inspection Continued

I
Inspection

I S~bg:oup 2 IPPM)
Ilnsu. atlon resistance at
I 25 C (PPM-2)

I Capacitance (PPM~2; ~ ~ ~
lDi5Si Dation factor (P PM.2)
lEquiv’alent series
I resistance (P PM-2) 1/
lMechanical examination-
l(PPM-3) --------
I

ivij-tf.”
hyslcal dimensions . -

I External
lMarki”g 2/------
1 Uorkmans7iip - - - - - -

I I 1 r
I Test I I I

equirement I method Sample lLot criteria I
paragraph I paragraph !

I I
I I I
I I I I

3.11 I 4.7.7

;)

see /

1

Reject I
3.12 I 4.7.8 table
3.13 I 4. 7.9 Iv

3.14
/

‘: 4.7.10 I !J ‘;:’ct [

3.4 i 4. 7.1 i 13 I O fai luresi
I

I i I

3.1 I 4. 7.1 I I
3.4, 3.5 I 4.7.1 I

3.31 I 4.7.1
i
:) )

13 0 Fail uresl
3.32 I 4.7.1

i
I I I I

3.19 I 4.7.15 I 13 0 fail uresl

~/ For styles CRH1l, CRH12, CRH13, CRS1l, CRS12, CRS13 only.
~/ Marking defects are based on visual inspection and shall be charged only

for illegible, incomplete, or incorrect marking. Any subsequent electrical
defects shall not be used as a basis for determining marking defects.

TABLE IV. Sampl ing plans for PPM categories.

I i
Lot size I Sample size I .,

1- 125 ~ 1001gjrcent I
126 - 3,200

3,201 - 10,000 I 200
10,001 - 35,000 315
35,001 - 150,000 / 500

I 150,001 - 500,000 I 800
I 500,001 - up I 1,250

4.6.1 .2.2 Subgroup 2 tests (PPM categories).

4.6. 1.2.2.1 5amplfng plans. Subgroup 2 tests shall be performed ‘on an
inspection lot basis. Samples subjected to subgroup 2 shall be selected in
accordance with table IV, based on the size of the inspection lot. In the event
of one or more failures, the lot shall be rejected. Equfpment and operators used
to perform the subgroup 2 tests shall not be the same as those used in the
subgroup 1 100 percent tests.

4.6 .1.2.2.2 Rejected lots. The rejected lot shall be segregated from new lots
and those lots h t have passed inspection. The rejected lot shall be 100
percent inspectedafor those quality characteristics found de fecttve in the sample
and any defective found removed from the lot. A new sample of parts shall then
be randomly selected i“ accordance with table IV. [f one or more defects are
found in this second sample, the lot shall be rejected and shall not be supplied
to this specification.
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4 .6.1.2.2.3 P?M calculations. PPM calculation shall
of the first sample check as prescribed in 4.6.1.2.2.1.
exCIUSi OO shall be in accordance with EIA. 554. [Hote:

not use data on the second sample submiss ion.)

be based on the results
Calculations and data

PPM calculations shall

4 .6.1.2.3 Subgroup 3 tests. Subgroup 3 tests shall be performed on an
inspection lot basis. Statistical sampling inspection shall be performed on an
inspection lot basis. A samule of 13 Darts shall then be randomly selected. if. .
one or more defects are fo”nh, the lot” shall be rescreened and de_fects removed.
A new sample of 13 parts shall then randomly be selected. If one or more defects
are found in this second sample. the lot shall be rejected and shall not be
supplied to this specification.

for the purpose of subgroup
manufactured with the same

4 .6.1.2.4 Subg?oup 4 tests [ solderability).

4 .6.1.2.4.1 Inspection lot. An inspection lot
( solder ability) testing shall consist of all lots
diameter lead wire and offered for inspection within the same nork week. Each
manufacture”.j lot shall be kept separate from every other lot. All samples
belonging to a manufacturing lot shall be identified to that lot. Means of
identification is at the option of the manufacturer.

4

4 .6.1.2.4.2 Sampling plan.
from each inspection

A minimum of 13 pieces shall be selected randomly
lot; however, each manufacturing lot shall be represented in

the sample. If the inspection lot consists of more than 13 manufacturing lots,
then d minimum of O“C sample $hall be selected from each manufacturing lot. If
there are one or more failures,
failed.

the inspection lot shall be considered to have

4 .6.1.2.4.3 Rejected lots. In the event of one or more defects, the
inspection lot Ts re.fected. The manufacturer may use one of the following
options to rework the lot:

a. Each production lot that was used to form the failed inspection lot
shall be individually submitted to the Solderability test as required
in 4.6.1.2.4.2. Production lots that pass the solderabflity test are
available -for shipment. Product Ion lots failing the solderability test
can be reworked 0“l% if submitted to the solder dip procedure in b.

b. The manufacturer submits the failed lat ta a 100 percent solder dip
using an ap roved solder di process in accordance with 3.5.3.1.

E RFollowfng t e solder dfp, t e electrical measurements required in group
A, subgroup 1 tests shall be repeated on 100 percent of the lot. The
POA for the electrical measurements shall be as for the subgroup 1

tests. (Note: If x ray and hermetic seal are required in the group A,
subgroup 1 tests, these tests shall be repeated. ) Thirteen additional
samples shall be then $elected and subjected to the solder z, bilfty test
with zero defects allowed. [f the lot fails this solder ability test,
the lot shall be cons.idered rejected and shall not be f“r”fshed against
the requirements of this specification.

4 .6.1.2.4.4 Disposition of samples. The solderability test is considered a
destructive test, and samples submitted to the Solder ability test shall not be
supplied on the contract.

4 .6.2 Periodic inspection. Periodic inspection shall consist of group 8
inspection. Except where tfi e results of these inspections show “on.compliance
with the applicable requirements (see 4.6.2.1.3). deltvery of products which have
passed group A shall not be delayed pending the results of periodic inspection.

L 18

Source: https://assist.dla.mil -- Downloaded: 2016-11-25T18:06Z
Check the source to verify that this is the current version before use.



MI L- C-83421B

4 .6,2.1 Group B inspection. Group B inspection shall consist of the tests
Specifies in table V. jn the order shown. Test data obtained therefrom on the
period icity specified in 4 .6.2.1.1 shall be reviewed as part of the complete
reevaluation of qualification. Group B inspection shall be made on sample units
selected from inspection lots which have passed group A inspection.

4 .6.2.1.1 Sampling plan. Sample units shall be subjected to the tests
specified in table V, In the order shown. Except for subgroup 2, the maximum and
minimum case sizes manufactured shall be represented in the Sample in at least
:lI;lgp~~Oximate ratio of production. Allowable failures shall be as specified i“

Sampling shall be as follows:

a. Subgroup 1: A minimum of 10 sample units per inspection lot shall be
inspe’ ted.

b. Subgroup 2: Sample units of the same style shall be inspected (see
3.1). Testing need only be done in January and July (30 V dc units);
February and August [50 V dc units); March and September (100 V dc
units); April and October (200 V dc units); May and November (400 V dc
units); ant! June and Oecember (300 V dc and 600 V dc unfts).

c. Subgroup 3: Every 6 months, 18 sample units from production shall be
divided and inspected as shown in table V.

TABLE V. Group B inspection.

I Inspection

1 mlBarometr c pressure
I (reduced] . . -. - . -

Insulation resistance (at
I applicable maximum rated

‘1 temperature - - - - ---
l Temperature coefficient -
~Life -----------

i
IAC .O”di%?i%%%he”
I sPeCfffed, see 3.1) . -
lEquivalent series

I resistance 2/ ~ - - -
10issipati On fa~torr - - -
Insulation resistance - -

i Subgroup 3
lV? brat ion - - - - - - - -
lSalt spray (corrosion) ~/
Immersion 41: - - - - - -
IShock [Spe=ified pUISe)
l Resistance to soldering -
l heat--, -------
Ihfoisture resistance - - .

:Oielectric absorption
(when specified, see

13.11 ----------
lTerminal strength - - - .

~

lResistance to ;olvents

See footnotes on next page.

equi rement
paragraph

3.15

3.11
3.27
3.28

3.29

3.14
3.13
3.11

3.16
3.17
3.18
3.2o

3.21
3.22

3.7
3.23
3.26

19

rest I Number ot IN umber of r
method I sample units Idefecttvesl

paragraph Ito be inspected I permitted I
I

I

~1

4.7.11

/

“}

See
4. 7.7 I 4.6.2 .l. la
4.7.23
4.7.24 .2.li

I

4.7.12
4.7.13
4.7.14
4.7.16

I
4.7.25

i)

See
4.7.10 I 4.6.2 .l. lb
4.7.9
4. 7.7

/

~)
i

~)
4.7.17
4.7.18

6

6
/d 11

4. 7.3

)

i
4.7.19 I 6
4.7.22 /
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TABLE V. Group B inspection Continued.

~/ See MI L- ST D.690 for number of defective permitted.
2/ For styles CRH1l, CR H12. CR H13, CR SII, CRs12, and CRS13 only.
31 For r’efere”ce only; data will be submitted to qualifying activity.
Xl One-half of the sample units shall be tested with the insulating sleeve—

removed.

4 .6.2.1.2 Disposition of sample units. Sample units which have been subjected
to group B inspection shall not be del%ve red on the contract.

4 .6.2.1.3 Noncompliance. If a sample unit fails to pass group B inspection,
the manufacturer shall take corrective action on the materials or processes, or
both, as Wa;ranted, and on all units of product which can be corrected and which
were manufactured under essentially the same conditions, with essentially the
same materials, processes, and so forth, and which are considered subject to the
same failure. Acceptance of the product shall be discontinued until corrective
action, acceptable to the Government, has been taken. After the corrective
action has been taken, group B inspection shall be repeated on additional sample
units (all inspection, or the inspection whtch the original sample failed, at the
option of the Government). Group A inspection may be reinstituted; however,
final acceptance shall be withheld until the group B reinspection has shown that
corrective actton was successful. In the event of failure after reinspection,
information Co”cer”i”g the failure and corrective action take” shall be furnished
to the cogntzant inspection activity and the qualifying activity.

4.6.3 Inspection of packaging. The sampling and inspection of the
preservat~ con airier marking shall be in accordance with the
requirements of MIL-c-39028.

4.7 Methods of inspection and test.

4 .7.1 Visual and mechanical inspection. Capacitors shall be inspected to
verify that the materials, des?gn, construct ion-, physical dimensions, marking,
and workmanship are fn accordance with the applicable requirements (see 3.1, 3.4,
3.5, 3.31, and 3.32). A 5X to 7X magnification limit shall apply.

4. 7.2 Burn-i” (see 3.1 and 3.6). Capacitors shall be tested under accelerated
voltage conditions as spec if fed in 4.7.22, with the following exceptions:

a. AC burn. fn, 140 percent of rated rms voltage 400 Hz shall be applied on
voltages of < 300 volts; 120 percent of rated rms voltage at 400 Hz
shall be appTied on voltages ~ 350 volts for 16 hours, minimum.

b. OC burn-fn shall be exposed to a temperature
of dc rated voltage for 16 hours, minimum.

L ..
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4 7.3 Dielectric absorption (when specified. See 3.1 and 3.7): The capacitor
shall be charged at dc rated volt 100 iwhlchever Is less) for .3
minimum Deriod of 5 minutes. Thea?~i~~al su~~e ~ur~ent shall not exceed 50
milliamperes. At the end of this period, the capacitor shall be disconnected
from the power source and discharged through a 5 ohm +1 percent resistor for 5
:0.5 seconds. The discharge resistor shall be disconnected from the capacitor at
the end of the 5 second discharge period; and after 1 minute, the voltage
remai”i”g on the capacitor (recovery voltage) shall be measured with an
electrometer, or other suitable device having an input resistance of 10.000
megohms, or greater. The dielectric absorption shall be computed
following formula:

from the

d.
‘1 x 100

VT

Where:
d. Dielectric absorption (percent)

v , . Maximum recovery voltage.

v * . charging voltage.

L_____J

E . oc rated v“oltage or 100 volts dc. whichever is less
(*2. percent).

RI and R2 . 1000 ohms *2O Percent (this v’~lue

R3 . 5 ohms *1 percent.

M . 1230A GR electrometer or equivalent with
megohms, mfn imum, input resistance.

not critical).

10,000

FIGURE 1. Typical dielectric absorption test schenatic.
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4 .7.4 Thermal shock (see 3.8). Capacitors shall be tested in accordance with
method 107 of MI L. ST CI.202. Th e following details and exception shall apply:

a. Test condition letter B,

b. Measurements before and after cycling: Not applicable.

I c. Number of cycles: 10 or 5, as specified (see 3.1).

4 .7.5 Seal (see 3.9). Capacitors shall be tested in accordance with method
112 of MI L- STO.202. The following details shall apply:

a. Test condition letters: As specified (See 3.1).

b. Measurements after teSt: Not applicable.

. . . . . .../. >.1 Alternate test for 11 quid-impregnated capacitors only. capacitors
shall be placed with the terminals facing s!deways (not upward] on a.clean sheet
of absorbent paper and exposed to a case temperature within +3” C, -0 C of the

applicable maximum rated temperature (see 3.1) for a pertod of 4 hours, mfnimum.

After the test, capacitors (and absorbent paper, if used] shall be visually
inspected for evidence of leakage of impregnant.

4 .7.6 Dielectric withstanding voltage (see 3.10). Capacitors shall be tested
in accordance with method 301 of f41L. sTD-2oz. rh e followinq details and
exception

1.

I
a.

I b.

c.

d.

shall apply:

Magnitude and nature of test voltage: AS specified (see 3.1).

Points of application of test voltage: Between terminals.

Power supply voltage regulation: :2 percent or better.

Current resistor: Sufficient to limit charging current 1.0 ampere,
maximum.

4 .7.7 Insulation resistance (see 3.11): Capacitors shall be tested. in
accordance with ❑etnod Ot HIL-s IU-ZU7. The following details shall apply:

a. Test potential: Rated voltage, unless otherwise specified (see 3.1).

b. Points of measurement:

(1) Terminal to terminal: Between terminals at the applicable
specified temperatures (see 3.1), and at 25-C *3-C.

(.?) Term~.als to case (when cas$ is ~ot a terminal): Between each
terminal and the case at 25 C ●3 C.

4.7.8 Capacitance (see 3.12). CaPa CftOrs shall be tested in accordance with
method 303 of MIL- STO-202. UnTess otherwise specified (see 3.1), the following
details shall apply:

a. Test-frequency: 1,000 *1OO Hz.

b. Limit of accuracy: Within *0.05 percent.
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4 .7.9 Dissipation factor (see 3.13). Unless otherwise specified (see 3.1),
the dissipation tactor shal I be measured at 1,000 :100 Hz [for capacitors having
a nominal capacitance of 1 .F or less) or 100 =10 Hz (for capacitors having a
nominal capacitance greater than 1 .F).

4.7.10 Equivalent series resistance (ESR) applicable to styles CRHll, CRH12,
CRH13, CRSll, cRS12 , and CRS13 (see 3.14). ESR shall be determined by a su] table
measuring device. Instrument measurement accuracy shall be within *2 percent.
AC measurements shall be made at a frequency of 100 kHz *1O percent. ESR is to
be measured within .250 to .500 inch of case.

4.7.11 Barometric pressure (reduced) [see 3.15). Capacitors shall be tested
in accordance with method 105 of MI L-ST 0-202. Tt!e following details shall apply:

a. Method of mounting: By normal mounting means.

b. Test condition letter D [100,000 feet), unless otherwise specified (see
3.1).

c. Tests during subjection to reduced pressure: The specified potential

(see 3.1) shall be applied for at least 1 minute between each terminal
and the case when the terminal is not connected to the case, or between
the insulated terminal and the case when the case is a terminal.
However, at no time shall the potential exceed those limits specified
(by altitude and case diameter) on figure 2. A suitable means shall be
used to detect momentary or permanent breakdown.

After the test, capacitors shall be visually inspected for evidence of dam_age.

100

90

130

70

60

50
200 300 400 500 600 700 Boo 900 1000

VOLTAOE (VOLTS !3C)

FIGURE 2. Breakdown voltage vs. altitude.
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4.7.12 Vibration, high frequency (see 3.161. capacitors shall be tested in
accordance with method 204 of lL-STD -202. He following details and exceptions
shall apply:

a.

b.

c.

d.

e.

f.

Mounting of specimens: Rigidly mounted by the body to the
vibration-test aonaratus: terminal% shall be secured 0.500 ,0.125 inch
from the case. “’

Electrical-load conditions: During the test, a dc
50 percent of the rated voltage (see 3.1) shall be
terminals of the capacitor.

Test condition letter [ (50 g’s), unless otherwise

Ouration and direction of motion: 4 hours in each

potential equal to
applied between the

specified (see 3.1).

of two mutuallv
perpendicular ‘directions (total of 8 hours), one parallel and the-other
perpendicular to the cylindrical axis.

Measurements: Ouri rig the la5t cycle in each direction, a signal of 1
*0.2 kHz at a level of 1 +.05 volt shall be placed across the capacitor
and measured with a suitable ac recording device [a permanent record is
not necessary for this test) to determine open. or short-circuits, or
Intermittent contacts. The accuracy of the detecting equipment shall
be sufficient to detect any interruption of 0.5 ms or greater duration.

Measurements after vibration: Not applicable.

After the test, capacitors shall be visually inspected for evidence of mechanical
damage or open- or short-circuiting.

4.7.13 Salt spray (corrosion) [see 3.17). Capacitors shall be tested in
accordance with method of MI L- ST O- ZOZ. The following details shall apply:

a. Test condition letter B (48 hours).

b. Measurements after exposure: Not applicable.

After the test, capacitors shall be visually inspected for evidence of harmful
corrosion and unwrapping of, or mechanical damage to the insulating sleeves, when
applicable.

4.7. i4 Immersion (see 3.18). Capacitors shall be tested in accordance with
❑ethod 104 of MI L- ST D.202. The following details and exception shall apply:

a. Test condition letter C, with the followfng exceptions:

(1) BOth hot and cold baths shall be a saturated solution of sodium
chloride and water.

(21 For quality conformance inspection only, two immersion cycles and
.30 minute exposure shall be required.

b. Inspections after final cycle: Capacitors shall be inspected for
evidence of extensive corrosion, and unwrapping of, or mechanical
damage to the insulating sleeves, when applicable.

L
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c. Measurements after final cycle: Dielectric withstanding voltage and
insulation resistance shall be measured only on the insulating.sleeves
of case sizes .4OO diameter x 1.063 long and larger at 25 C *3 C as
specified in 4 .7.6 and 4.7.7, respectively, except the measurements
shall be made between two wire windings placed around the sleeve of the
capacitor 0.500 inch apart: each winding shall consist of three close
turns of 0.040 inch (18 AUG) bare copper wire. The insulating sleeves
of all sizes shall be removed, and the dielectric withstanding voltage,
insulation resistance, capacitance, and dissipation factor shall then
be measured at 25-C *3° C as specified in 4 .7.6 to 4.7.9, inclusive.

4.7.15 Solder ability (see 3.19). Capacitors shall be tested in accordance
with method of MI L- ST O-20Z. The following details shall apply:

a. Number of terminations of each capacitor to be tested: 2.

b. Oepth of immersion in flux and solder: Both terminals shall be
immersed to within 0.12S inch of the capacitor body or eyelet closure.

c. No physical damage after’ test.

4.7.16 Shock (speCified pulse) (see 3.20). Capacitors shall be tested in
accordance with method 213 of MIL. STO-202. The following details shall apply:

a. Speclai mounting means: Rigidly mounted by the body.

b. Test condition letter 1,

c. Electrical loading during shock: Ouring the test, a potential of 50
percent of rated voltage shall be applied between the terminals of the
capacitor.

d. Measurements during and after shock: Ourfng the test. a cathode-ray
oscilloscope (or other comparable means) shall be used as an indicatin9
device in determining any electrical failures and intermittent contacts
of 0.5 MS or greater duration, or open- or permanent short-circuiting.

After the test, capacitors shall be visually inspected for evidence of breakdown,
arcing, fractures, and other visible mechanical damage.

4.7.17 Resistance to soldering heat (see 3.21). Capacitors shall be tested in
accordance with ❑ethod 210 ot HIL-STO-Z02. The following details shall apply:

a. Oepth of immersion in molten solder: To a minimum of 0.250 inch from
the capacitor body.

b. Test condition letter G (260” C *5° C for 10 tl seconds).

c. C0014ng time prior to final measurement: Sufficient time to stabilize
at room temperature.

d. Measurements after test: Insulation resistance, capacitance, and
dissipation factor shall be ❑easured at 25”c *3 C as specified in
4.7.7, 4.7.8, and 4.7.9, respectively.
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.18 Moisture resistance (see 3.22). Capacitors shall be tested in
lance with method 106 of MI L- ST D-20 2. The following details and exceptions

apply:

a. Mounting: AS specified in 4.7. ha. Capacitors which are normally
supported by their wire leads shall be mounted to rigidly supported
terminals so spacea that the length of each lead from the capacitor
body shall be approximately 0.625 inch. Tubular capacitors greater
than 0.562 inch nominal diameter and 1.562 inches in length shall have
a supplementary mounting means, and the leads shall be supported at the
ends during vibration.

b, Subcycle: A total of five subcycles shall be performed. The vibration
required i“ step 7 shall be in any di. r.ecti on.

c. Loading (polarization]: During steps 1 to 6 inclusive, a dc potential
of 100 volts or rated voltage {see 3.1), whichever is less, shall be
apPl led across the terminals of 50 percent of the capacitors. No
potential shall be applied to the remaining 50 percent of the
capacitors.

a. Final measurements: After the final cycle, capacitors shall be
conditioned at 25”c +lO-C, -5° C at a relative humidity of less than 80
percent, and a barometric pressure between 28 and 32 inches of
mercury. After a maximum of 24 hours, capacitors shall be inspected
for evidence of extensive corrosion, and unwrapping of, or mechanical
damage to the insulating sleeves. Dielectric withstanding voltage and

- insulation resistance shall be measured only on the insulating.sleeves
of case sizes .400 diameter x 1.063 long and larger at 25 C :3 C as
Spe Cified in 4 .7.6 and 4.7.7, respectively, except the measurements
shall be made between tuo wire windings placed around the sleeve of the
capacitor 0.500 inch apart; each winding shall consist of three close
turns of 0.040 inch (18 AUG) bare copper wire. The insulating sleeves
of all case sizes shall be removed, and the dielectric withstanding
voltage, insulation resistance, Capacitance, and dissipation factor
shall then be measured at 25 C .3 t as specified in 4 .7.6 to 4.7.9,
inclusive.

After the test, capacitors shall be visually inspected for evidence of extensive
corrosion, and unwrapping of, or mechanical damage to the insulating sleeves.

4.7.19 Terminal strength (see 3.23). Capacitors shall be tested i“ accordance
with method 211 of MI L. ST O-202. The following details and exceptions shall apply:

a. Test condition letters A (pull test) and C (bend test).

b. Test condition A:

(1) Method of holding: Capacitors shall be clamped by one terminal,
and pull test load applied to the other terminal.

(2) Applied force: 5 pounds.

4.7.2o Low temperature life (see 3.24). Unless otherwise seecifi$d (see 3.1),
capacitors shall be placed in a chamber maintained at -65-C ●O C, -3 C and a
potential equal to dc rated voltage shall be applied at this temperature for 48
*4 hours. After the test, capacitors shall be visually inspected for evidence of
breakdown arcing, open and short-circuiting, and other visible mechanical damage.

4.7.21 Fungus (see 3.25). Capacitors shall be tested in accordance with
method 508 .at MI L- SID-81O.

L
26

Source: https://assist.dla.mil -- Downloaded: 2016-11-25T18:06Z
Check the source to verify that this is the current version before use.



,.

MI L- C- B34218

4.7.22 Resistance to solvents (see 3.26). Capacitors shall be tested in
accordance with method Zl> of MI L- ST D. Z02. The following details shall apply:

a.

b.

c.

Portion of specimen to be brushed: That portion on which marking is
present.

Number of specimens to be tested: AS specified, see tables 11 a“d V.

Permissible extent of damage: As specified in 3.26.

Following each immersion, capd Cit Ors shall be brushed with a common hard. bristle
toothbrush for 10 strokes. Brushing force shall be 1 pound.

4.7.23 Temperature coefficient (see 3.27). Capacitance shall be measured as
specified In 4 ./.8 at he temperatures Specified [see 3.1). The measurement at
each temperature shall be recorded when two successive readings taken at 5 minute
intervals indicate no change in capacitance.

4.7.24 Life (see 3.28).

4 .7.24.1 For qualification inspection. Capacitors shall be tested in
accordance with method 108 of MIL- STD-202. The following details and exceptions
shall app}y:

a.

b.

c.

d.

e.

f.

Oi stance of temperature measurements from specimens ~n inches: Not
applicable.

Te:t temperature and tolerance: Applicable maximum rated temperature,
●4 C, -OC (see 3.1). Radiation shall not be used as a means of
heating the chamber.

Operating conditions: Those capacitors being tested at the accelerated
condition shall be subjected to the specified percent of rated voltage
(see 3.1); those capacitors being tested at the rated condition shall
be subjected to rated voltage. The power supply shall be capable of
providing the required voltage to all capacitors under teSt. Suitable
❑etering devices shall be provided to verify that the correct voltage
is being applied to all capacitors.

Test condition letter F (2,000 +72, -O hours].

!feasurements durtng test: Not applicable.

Measurements after life test: Capacitors shall be returned to the
inspection conditions specified in 4.3. The insulating sleeves shall
be removed and the insulation resistance, capacitance, and dissipation
factor shall be measured as specifted tn 4.7.7, 4.7.8, and 4.7.9,
respectively.

After the test, capacitors shall be visually inspected for evidence of corrosion,
leakage of Impregnant, and ❑echanical damage.

4.7 .24.2 Quality conformance inspection.

4 .7.24.2.1 Accelerated condition. Capacitors shall be tested as specified in
4.7.24.1, except at the accelerated condftfon only, ❑easurements shall be
accomplished after 1,000 +48, -O and 2,000 ’72. -O hOurs.
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4 .1.24.2.2 Rated condition. Upon completion of the 2,000 .ho. r test and
related inspections, those capacitors which were tested under the rated condition
shall be tested for an additional 8,0 OO hours; measurements shall be accomplished
after 2.000 .72, -O and every 2,000 ’72, -O hours thereafter,
-O hours have elapsed.

4.7.25 AC conditioning (when specified. see 3.1 and 3.29).

~~u:~~osed to the voltages and frequencies specified at 100 C

until 10,000 ”+ 96,

Capacitors shall
for 24o +48, -O

4.7.26 Flash point of impregnant (see 3.30). The flash point of impregnant
shall be measured as specl fled >n AS IM. 092. except that fire point and precision
do not apply. The word “impregnant” shall be substituted for the word “Oil”
throughout the test method. .

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in
accordance with MI L-C-39028.

6. NOTES

(This section contains information of a general or explanatory nature that may

be helpful , but i5 not mandatory. )

b.1 Solder dip (repinning). If retinning (hot solder dip) of the leads is
required, see 3.5.3.1.

6.2 Intended use. Capacitors covered by this specification are primarily
intended far use In power supply filter circuits, by-pass applications, and other
aPPlicatf Ons where the ac component of voltage is known or a significant factor.
Styles covered by this specification may be used for applicat~ons requiring a
tight capacitance tolerance, excellent capacitance stability, very
htgh:insul atton resistance, and low-loss factors where the ac component of
voltage is large with respect to the applied dc voltage. These capacitors can
exhibit momentary breakdowns. If sufficient energy is available from tne circuit
and stored in the capacitor, clearing will occur. Minimum stored energy in the
range 100 to 500 aicrojoules is recommended to insure clearing. Applications for
these capacitors shall be Iimi. ted to circuits that will provide. sufficient energy
to insure clearing and are insensitive to momentary break downlcleartng actions.

6.3 Acqutsttian re.qulrements. Acqu{stt\on documents must specify the
following:

a. Title, number, and date of the Specification.

b. Issue of 0001SS to be cited in the solicitation, and if required. the
specific issue of individual documents referenced (see 2.1).

c. Title, number, and date of the applicable specification sheet, and the
complete part number and lead material if other than that specified
(see 3.1).
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6.4 qualification. ‘iith respect to products requiring qualification, awards
will be made for products which are at the time set for opening of bids.
qualified for inclusion in the applicable qualified products list whether or not
such Droducts have actually been so listed bv that date. The attention of the
contractors is called to t~is requirement, a;d manufacturers are urged to arrange
to have the products that they propose to offer to the Federal Government tested
for qualification in order that they may be eligible to be awarded contracts or

purchase orders for the products covered by this specification. The activity
responsible for the qualified products list is the Department of the Air Force,
however, information pertaining to qualification of products may be obtained from
the Defense Electronics Supply Center (OESC-EOP), 1507 Wilmington Pike, Dayton,
Ohio 45444-5287, agent for administration of the Qualified Products List.
ApPlic?ti On for qUalifi Catl On tests shall be made in accordance with ‘Provisions
Governing Qualification” (see 6.4.1).

6. 4.1 Copies of SO-6, ‘“Provisions Governing Qualification” may be obtained

uPOn.application to the Standardization Oocuments Order Oesk, Building 40, 700
Robblns Avenue, Philadelphia, PA 19111-5094.

6.5 Subject term (key word] listing.

Capacitance

6.6 PIN examples.

M83421/01-l 123
~TT T ~

Ill Sfngle letter designating FR levels (M, P, R, and S)
I Ill

Ill Nonsignificant dash number
Ill

II Single digit designating style
II
1 .1- Slash sheet number
/.

Military specification number

na342Lto3.1 123

-TT T
I Ill

Ill Nonsignificant dash number

i
// Single digit designating stYle

II
Slash sheet number

:
Military specification number

6.7 Changes from previous issue. Marginal notations are not used in this
revision to Ideht Ity Changes U1th respect to the previous issue due to the
extensiveness of the changes.
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APPENDIX

PROCEOURE FOR QUALIFICATION 1MSPECTION

10. SCOPE

10.1 ~. This appendix details the procedure for submission of sample%,
with related data, for qualification inspection of capacitors covered by this
specification. The procedure for extending qualification of the required sample
to other capacitors covered by this specification is also outlined herein, This

appe~di~ i? a mandatory part, of the specification. The information contained
herein IS Intended for Complldnce.

10.2 Qualification categories. Qualification shall be categorized as follows:

Category .4: Qualification shall be in accordance wtth the req. ireme”ts of
this specification.

20. APPLICABLE oOcuMEfi TS. This section is not applicable to this appendix.

30. SUBMISSION

30.1 Sample. For qualification to ‘M” level [see 3.1) as in accordance with
table II.

30. 1.1 Single type submission. A-sample consisting of B9~f sample units of
the same sly Ie, dielectric material, rated voltage, capacitance value, and
capacitance tolerance for which qualification is sought shall be submitted.

30 .1.2 Single style submission. A sam le consisting of 4511 sample units of
the .highesl capacl !tance value In the smal est case size and 4521 sample units
of the highest capacitance value in the largest case size, within a Sin91e style,
shall be submitted. The dielectric material and FR level of the sample units
shall be the same.

30.1.3 Complete qualification group submission. The types and ,number of
samples whlcn shall be Submitted tor qualltlcatlon approval are those shown in
table V! and shall be grouped in accordance with that table.

Two-hundred cubic centimeters of each fmpregnant used in
g~~~.~~~~~-ich approvaT is Sought shall be submitted. On subsequent

an impregnant b’hich has successfully withstood the flash point of
tmpregnant ~est (see 4.7.26) need not be submitted.

30.2 Test data. Uhen Specifically requested, each submission shall be
accompanied by test data covering the nondestructive tests listed in table II
which have been performed on the specimens. The performance of the destructive
tests by the manufacturer on a du licate set of specimens $s encouraged, although
not required. All test data shal! be submttted i“ du~licate.

21 For Style S CRH1l, CRH12 and CRH13, 113 sample units.
~/ For styles CRH1l, CRH12 and CRH13, 57 sample unfts.
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30.3 Description of items. The manufacturer shall submit a detailed statement
of the materials and constructional features of the capacitors being submitted
for test, including information on whether they are liquid-impregnated; the type
and quantity of the impregnant; the type, thickness, and number of layers of the
capacitor tissue; and material, thickness, and applied finish of the case.

40. EXTENT OF QUALIFICATION

40.1 Single type submission. Qualification of a capacitance type will be
restricted to the dielectric material. rated voltage, and capacitance value
submitted. Ca acitaoce- tolerance qualification will be restricted to the

!’C.3pa Citafl Ce to erances equal to and wider than the tolerance submitted. Extent
of FR level qualification shall be as ~pecified in 40.4.

40.2 Single style submission. Qualification of the capacitance types
submit tea WII1 be a basis for qualification for all capacitance values and case
sizes in the style. If the tightest capacitance tolerance is included, complete
capacitance range qualification may be granted. Extent of FR level qualification
shall be as specified in 40.4

TABLE v]. Samples for complete qualification submission.

I Stvle ioualification i TYDe S to be i Ouantity for I

1- 1’ group

I CRHO1 I 30 v
CRH02 50 v

1 CRH03 / 100 v
CRH04 1 200 v

I CRH05 I 400 v

I CRH1l I 100 v
CRH12 200 v

I CRH13 ; 400 v

~ibmitted lCOmplite qualification I
groups I

I
Maximum capacitance value I 45 I
Maximum capacitance value I
Maximum capacitance value I :: I
Maximum capacitance value 1 45
Maximum capacitance value I 45 I

I i
Maximum capacitance value I 45
Maximum capacitance value I . 45 I
maximum capacitance value I 45

I

I CRH21 I 50 v I Maximum capacitance value I 45
CRH22 100 v I Haxfmum capacitance value I

/
45

CRH23 I 200 v I Maximum capacitance value I
CRH24

45
300 v I Maximum capacitance value I

CRH25 /
45

I
400 v I Haximum capacitance value I 45
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40.3 Complete qualification group submission. Qualification of the complete
qualification group submission will be the basis for qualification for all styles
within a specification sheet, ti ielectric materials, rated voltages, capacitance
values, anti capacitance tolerances; if the tightest capacitance tolerance iS
includes in at least one style, complete capacitance range, qualification may be
granted. E8tent of FR level qualification shall be as specified in 40.4.

40.4 FR level qualification. The extent of qualification between FR levels
shall be as spec> fled In tab le ‘(1[.

TABLE VII. Extent of FR level qualification.

, , I

i Qualification for i’dill qualify i
FR level IFR level(s) I

1 1

I s is, R, P,Mi
R R, P,MI

I P I P, M
M M I

I 1

50. QUALIFICATION APPROVAL FOR LONER FR LEVELS

50.1 FR qualification. Extension of qualification to lower FR levels shall be
tn accordance with 4.4. t of this soecificatfon.

L
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